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S. Peng $G$-Brown $G$-Brown
Brown Brown
$G$-Brown $(\Omega, \mathcal{H}, \mathbb{E})$ ,
: $X,$ $Y\in \mathcal{H}$ $\lambda\geq 0$
$\mathbb{E}[X+Y]\leq \mathbb{E}[X]+\mathbb{E}[Y], \mathbb{E}[\lambda X]=\lambda \mathbb{E}[X]$
$\Omega$ $\mathcal{H}$ $\Omega$
vector lattice $\mathbb{E}$
$\Omega$ [0,1] $\mathbb{R}^{d}$- $\omega$ $\omega_{0}=0$ S. Peng [4, 5]
Wiener $\Omega$ $B$ $G$-Brown
G- : Lipschitz
$B$ $C_{b,Lip}(\Omega)$ $[0,1]\cross \mathbb{R}^{d}$
$\frac{\partial u}{\partial t}-\sup_{\gamma\in\Theta}\{\frac{1}{2}$ tr $[\gamma\gamma^{*}D^{2}u]\}=0$ (1)
$C_{b,Lip}(\Omega)$
Kolmogolov $(\Omega, C_{b,Lip}(\Omega))$ $\mathbb{E}$
$\mathcal{L}_{G}^{1}(\Omega)$ $\mathbb{E}[|\cdot|]$ $C_{b,Lip}(\Omega)$ $\mathbb{E}$ $\mathcal{L}_{G}^{1}(\Omega)$
$(\Omega, \mathcal{L}_{G}^{1}(\Omega), \mathbb{E})$ $G$-
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(upper expectation)
$G$- $\mathbb{E}$ : $P$
$W=\{W_{t}=(W_{t}^{1}, \ldots, W_{t}^{d})^{*};t\geq 0\}$
$P$ Brown $\{\mathcal{F}_{t}\}_{t\geq 0}$ $W$
$[0,1]$ $\Theta$- $\{\mathcal{F}_{t}\}$- $\mathcal{A}_{1}^{\ominus}$ $\theta\in \mathcal{A}_{0,1}^{e}$ $\Omega$
$P_{\theta}$
$P_{\theta}(A):=P( \int_{0}\theta_{s}dW_{S}\in A) , A\in \mathcal{B}(\Omega)$ .
$\mathcal{B}(\Omega)$ $\Omega$ Borel $X\in \mathcal{L}_{G}^{1}(\Omega)$
$\mathbb{E}[X]=\sup_{\theta\in A_{01}^{e}},E_{P_{\theta}}[X]$
(2)
(Denis-Hu-Peng [1]). upper expectation (2)
$c(A):= \sup_{\theta\in \mathcal{A}_{01}^{\Theta}},P_{\theta}(A) , A\in \mathcal{B}(\Omega)$
$c$
Gao-Jiang [2] G-Brown
[4, 5] S. Peng $G$-Brown 2 $G$-Brown
2 $G$-Brown
: $\langle B\rangle=(\langle B^{i}, B^{j}\rangle)_{i}^{d_{j=1}}$, $G$-Brown
2 $M_{G}^{2}(0,1)$ $d$- $h=(h^{1}, \ldots , h^{d})^{*}$
$\int_{0}^{t}d\langle B\rangle_{s}h_{s}:=(\sum_{i=1}^{d}\int_{0}^{t}h_{s}^{i}d\langle B^{1}, B^{i}\rangle_{s}, \ldots, \sum_{i=1}^{d}\int_{0}^{t}h_{s}^{i}d\langle B^{d}, B^{i}\rangle_{s})^{*}$
$\int_{0}^{t}h_{s}\cdot(d\langle B\rangle_{S}h_{S}):=\sum_{i,j=1}^{d}\int_{0}^{t}h_{s}^{i}h_{s}^{j}d\langle B^{i}, B^{j}\rangle_{s}, 0\leq t\leq 1,$
well-defined $c(N)=0$ $N\in \mathcal{B}(\Omega)$
quasi-sure (q.s.) $\sigma_{0}>0$
2($O$ . [3]). q.s. $f\in \mathcal{L}_{G}^{1}(\Omega)$




$\mathcal{B}(\mathcal{X})$ $\mathcal{X}$ Borel $\{X^{\epsilon}\}_{\epsilon>0}$ $\mathcal{X}$- $I:\mathcal{X}arrow$
$[0, \infty]$ $M\geq 0$ level set $\{x\in \mathcal{X}:I(x)\leq M\}\subset \mathcal{X}$
$A\in \mathcal{B}(\mathcal{X})$





$\Phi$ : $\mathcal{X}arrow \mathbb{R}$
$\lim_{\inarrow 0}\epsilon\log \mathbb{E}[\exp(\frac{\Phi(X^{\epsilon})}{\epsilon})]=\sup_{x\in \mathcal{X}}\{\Phi(x)-I(x)\}$
$\{X^{\epsilon}\}_{\epsilon>0}$ $G$-Brown
Laplace 2
Laplace : $C([0,1];\mathbb{R}^{d})$ $(resp. C([0,1];\mathbb{R}^{d\cross d}))$ $[0,1]$
$\mathbb{R}$d- (resp. $\mathbb{R}$d $\cross$ d- ) $0$ $0$
$\mathbb{R}^{d\cross d}$ $d\cross d$
$\mathbb{H}:=\{X\in C([O, 1];\mathbb{R}^{d})$ $x$ $\int_{0}^{1}|\dot{x}(t)|^{2}dt<\infty\},$





$\dot{X},$ $\dot{y}$ $dx/dt,$ $dy/dt$
$I:C([0,1];\mathbb{R}^{d})arrow[0, \infty]$ $J:C([0,1];\mathbb{R}^{d})\cross C([0,1];\mathbb{R}^{d\cross d})arrow[0, \infty]$
$I(x)=\{\begin{array}{ll}\frac{1}{2}\int_{0}^{1}\inf_{\gamma\in\Theta}|\gamma^{-1}\dot{x}(t)|^{2}dt, x\in \mathbb{H},+\infty, x\not\in \mathbb{H},\end{array}$
$J(x, y)=\{\begin{array}{ll}\frac{1}{2}\int_{0}^{1}\dot{x}(t)\cdot(\dot{y}^{-1}(t)\dot{x}(t))dt, (x, y)\in\mathbb{H}\cross \mathbb{A},+\infty, (x, y)\not\in \mathbb{H}\cross \mathbb{A}.\end{array}$
45
3. $\{\sqrt{\epsilon}B\}_{\epsilon>0}$ $I$ $C([O, 1];\mathbb{R}^{d})$ Laplace
$\{(\sqrt{\epsilon}B, \langle B\rangle)\}_{\epsilon>0}$ $J$ $C([O, 1];\mathbb{R}^{d})\cross C([0,1];\mathbb{R}^{dxd})$ Laplace
3 $\{\sqrt{\epsilon}B\}_{\epsilon>0},$ $\{(\sqrt{\epsilon}B, \langle B\rangle)\}_{\epsilon>0}$
Gao-Jiang [2]
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